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® Radiation-curabie poly(alpha-olefin) adhesives. 



^ ® The invention relates to adhesive compositions comprising polymers ^-f'' "t^^J'rZTS^ 

^.d^-H-Sefin monomere and an effective amount of photoactive cr0ssi.nk.n9 agent to crosshnic the 



ana v^j-os a-vioim ii^i"".— - — — 

composition upon irradiation from a source of actinic radiation. 
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chemTcalt ineS? ^2sSS,.^^^S^7Xl^^^ homopoly^ers were 

detailed discussion of the polymerization of a^>tetin3. see Boor J -ZiMter NaTcliuJo^ h Z 
tons-, Ch, 19 (Academic Press. NY 1979) Ziegler-Natia Catalysis and Polymeriza- 

20 carbon atoms and another ha>.nfl 4 to S^raiol'^ ''^"'^ ^ ^ '° 

Mded B tl» hol-mes compoMUona Me a c. l„„s, TMrtjmo Min. .nd plsssclzlng og, .« 
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r'pTS . - p-p-'"' ' '^'^ 

make adhesive tapes, adhesive transfer films, and the like, 
of the general formula: 

30 wherein „ „n»«n/, ihA reiaiive molar amounts of M' and WP that are randomly located in 

formula 

-(CHr-CH), (CHi-CH),- 



X and y are numbers designatng ^J^^^^TZ J aa a weioM average molecular weight of at least 
backbone chain of the polymer such that P.^^"^' ^.^Vvt andVis at least 1 to 20 mole percent of 
150 000 X is at least 80 to 99 mole percent of the sum of (x+ y) ana y is ai iB«n . k- 
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The numbs, »«.ge motote, -eight, 71 aTH!^ 

or in inert solvents. SuHable examples of inert sotvenfT '"^ polymenzaton can be done in bulk 

2% (by wt). mo« preferably 0.5 lo f.5% iPyZ{lfle^Z "'^ '^'^'^'^ 

y^n'^n^n^L'l^'^T-J^ «o'"«on by any coaBno proceases 

crossllnking agents disclosed above is to So nm tST^w T '^9« '"e photoactive 

rang Softening Points (ASTM D^^sSTTa^rsol^cT^^^^i'H^^^^^^ 
saponification values of less than 

' aooiit 0 to 2, and 

W,rS^SS°!:r:Z^^^r,^^^ ^ type incude 

Chem«al Industr^s: Chicago IL). and Escorez™ (^ocon Chemical cJiSLrl, N j' 



4 



Copied from 10708996 on 05/10/2005 



EP 0 620 257 A2 



. ■ 1 H» tho wnfine nolvmers such as polymeric resinous materials obtained by 
Other suitable resms '"•^'"''^ Jf"^^^^ a3 their mixtui^s. indudlng carene. 

polymerization and/or copolymenzation of terpene Commercially available resins of the 

fsoLized pinene. terpinene, terpentene. -d -^^^S''^ ^^^^^^^^ Corp.; Wayne, 

terpene type include ^ ^^^.^^ ^ene Sin^^^clude Ball and F^ng Softening of less 

NJ). Typical propert.^ reported for mo Zonarez «^ ^ ^^^^ ,„ 

than one and ^T'^^'fZ^^^S (Hercules Chemical Co. inc.). which has a 

examples below^a Po'V^^P TJd^m^r 4 of one. and Iodine Number 4 of 190. 

Ball and Ring Softening Point 01115 a an ^^^^ ^^^^^ ^^^^.^ are 

The tackifylng resms may "J^^^^^ 

depending on the end use desired. ^ suhsttale 

■me adhesive composition of the present ^ lereohthalate (PET1 and biaxially orlenled 

,0 materi^s. examples b^ng polymer f^ms sj^ch P° V^J^s ,^^^^^^^^ as ^uminum. copper. 

Std r S ;:;:r- ^r=- rrpos. mater^s comprised of laminates of one or 

"-TTerr-^ -rmTrsrr;::rerasr^^^^ 

2s curable to yield PSA adhesive fil"»3 wrth an ''"P^^^n ^nd^^ive strength values are capable of being 
^ ^nd^r to^rr Sir^d^^^^^^^^^ invenL preferably have peel v.ues 

varied independently to acnieve aesireu v-^ of i to 10 000 or more minutes, 

in the range of 2 to 100 N/dm and shear ^'"f '"'Jf^^^ S have good cohesive strength at 
The present i-^^-^^" P^^'f f ^'^'^^ for\utomo«ve masking tape 

30 elevated *«^P«;^'VXVoe\^^^^^^^ ^'^"^ 
riXemoidfrom^edorothersu^^^^^^^^ 

Another embodiment of -"venljon compnses a lam,^^^ .^^^^.^^ ^ 

. jrrrrasrsss^^^^^^ 

^^rle appliCions, P"^--!^!'^^^^^^^^^^ 

substrates. Useful primers '"^ P^,f ^^.S^^ and in combination wrth polypropylene (such 
elhylene/butylene^tyrene grafted v«th ^^^^^''^'^^•^^ ^nd 2.532.011). These fom^ a special class of 
rubrrsTw^irh^-rosS coated and subse^^tly radia.on cured to 

form adhesive transfer films. 
TEST METHODS: 

^ Shear Strength (A STM D-3654-78; PSTC-7) 

Shea, . C 'T^'"^,^'^''':^'^^'^ 



of a constant, 
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being free. TTie panel wrth coated ^Z^J^ t^^T^:^ °' ^ 

panel forms an angle of 182- witfi ihe vertical taTfi^ end 1 J?«^2L^^ °* *e 

6 force Of one kilogram applied as a hanoina w?n?r„rL 1 ^ 1 ^ ''^ application of a 

used to negate pee, fo^c^ "i^^grXSh^^^cS^^^ H^tJ^ ^'^ 

detemiining the holding power of the tape S te^^^rT.?!^'?" ""^'^ 

separate from the steel panel is recordedTthe JJeilSigr ^ ^'"^ «" 

«> Mode of Failure ( MQF7 

The fme at which the mass falls is caiipd "«hoaf t«»*" ■ 
f^-led after e^minutes, VWth eacTsr 'ifi J^^^ re'^STas^r ^ ' ^ ^ - 

po = po^. i^.. 75-100% adhesive failure from steelplate. ' 

Tl^ "^o^fT'^ ^ """P'^'y "^""l by adhesive): 

inter^rr ar:rpr rcSiS^^^^^ - -^-...eel 

within the range of thVpreser^So? ^tf in n^^^^^ ^"'^ ^^^^ all 

applications. " '° ^"""^^ Preferred depending on endnrae 

TWO specimens Of each tape we. tested and the Shear tests were averaged to owain the Shear value. 
Peel Adhesion TASTM D a 330-7B; PSTC-1( 11/7S^] 

tm.) ««, coated aset TlTS-TftZX' " "^"^ 

Inherent Viscosity [ASTM p 28 57-70 (Reapprovsd iflTT^ ^ 
Percent Gel Test [ASTM D 3BiB-«>i 

corre^d^oraS^^rntgerr^^^ ^^-^ resins are 

total mass of material th« is c^le^ a ae^S n'Jll « T ""^ "'^'^^ 

sulrtracted ou, when de1em,ining[re geTfSr ^''^ 

Croaslinking by radiation improves the creeo and shear m«ieK.«^ ^ 

Many important pmperties of crosslinked7^\«^T^ P^ssure-sensitive adhesives. 
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Gel Ck)ntent Determination 



■ ^r, nM X 3 81 cm) containing apprcximatsly 0.0B o o« PSA is cut from the 
and the gel content is determined as follows: 

""^"^l™n. « ».t, W» »sw 
Percent Residue Test 

. ■ .h^nB.rtAmntivftbasecoat/clearcoatfBC/CC) acrylic enamel paint system 

not intended to limit the scope of the Invention unless otherwise specifically inaicaiea. 
fiMurated a-olefin co polymers 1-Hexene/elhylene copolymer ^S-1j 

-,. J M A.i^ m«r mniacuiar sieves) and 0.5 g Aluminum Activated Reduced 
mexene (400 g. distilled j?''*'^^^^'' """J^;' ''^^ a clean, dry. 2-liter Parr autoclave. 
T.a. AATiCU. (Staulfer Chemical Co.: Hartford^CT)were pJ^^^ J 

equipped wHh a stirrer in -/J^- ""f^,^''^ ^le^^^^^^ ^ 
autoclave was placed In a shaker and 100 g o P'^,^^^^ mrouoh catalyst injector to initiate 

50.C. D-iethylaluminum Sse the ^polymerization was 

the polymerization. The molar ratio of Al to ii '"J"^ J^^^ y m gn-C The reaction was run for 45 min 
exoiiemiic. the temperature of the reaction ""'J;^^ '""^^^Tmemand padded to precipitate the 

i-HexeneA)ropvlene co polymer (S-2) 

s„ A reaction vessel equipped with a -^^^t^^^^ Z 
dried and filled wrth "W-^^^^f ^l^f^ 

adjusted to 25'C. and ultra high P";'^,f'y^.^'^en bubbled^ wii^ukee VVn was added followed by the 
solution of diethylaluminum chloride (AWrich Chemcal 

addition Of 0.4 g AATiCI,. Propylene was ^^^JJ^^ ooWmlr^iiTrd L polymer was 

« for 30 minutes. Methanol (20 ""O w^^-edto ^^^^^^^^ 

L the Ser 87 mole percent Utexene and 13 mole percent propylene. 
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1-Hexene/bropylene copotymer (S-3) 



s Obtained in 57% conversion ha^ng ^4.7^^ Itxtetd^aT 7^^^'""'' 

percent 1-hexene and 15 mole percent propylene. and a Tg of -35 • C. It contained 85 mole 

l-Octene/ethvlene co p olymer (S-4) 
1-Octene-propylene copolymer (S-5) 
1-Decene-ethylene copolymer ( S-b^ 
Examples Ml 

Pressure Sensitive Adhesives From RafrafoH Polyolefins 



P^r XeriOoX)''uSe~o^^^^ «^)-«^ -d without 33 

toluene we,* knifb T^Z" a dr? Lih^^^^ phcrtoinitiator in 

Oriented poly(ethylen8 teiBphthaSteWpJn L 2!^^ ^5 um on a 51 um biaxially- 

cured by eiUre to d^^olli S^o ^ {^'C) aSi 

compositions prepared and the test re^l^ <^Z::t:^ ^ZT "^"^ 
Comparative Examples CI. C2. C3, C4. C5 and CB 

oriented PET film to produce drv PSA r3„!,, T °"*> a 51 um thick blaxially 

conditions ^ subseque^JS ZZ^TZ' J^Z derb^^'.^^p'^. °* 

compara^va examples were prepared v^out ta^T^d werJTb^olTrrS" ^' *^ 
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'H - l-hexeae 
*E • ethylene 

- prapylene 
*0 • l-octene 

H. - taddfier resin ia Regain^ 1126 (fram Herenles Chem. Co.) 

- tackifier min i» Aikon- P-115 (from Hacalee Oiein. Co.) 
*c - oohedve Culun 

♦nd - not dclennined 
'■po - pop off 

The dala in Table I indicate that saturated polyolenns ^'^^^^ !l^J;^^'ZJ^ 
.o.^'b .0 19% e«,y.ne or P^0PV--J ^^^^^^^^^^ 

polyolenn provide ^P-^^-^^^^^^^trsTreSd^^^ inTe pSt Residue test. Tapes prepared from 
the following claims including all equivalents. 



Claims 



1 A radiation curable adhesive composition comprisirtg: ^^h..^ «f *,nm m to 99 mole 

irradiation from a source of actinic radiation. 
Z The composition of claim 1 whe«»in the a-olefin polymer has the general formula: 

""'x and y are numt^ers designating the relative molar amounts of and that are ran^mly 
located in the backbone chan ol the polymer such that the polymer has a '"^f ' ^^[J^^f 

i m 150,000. X is from 80 up to 99 mole percent of the sum (x.y) and y is from 1 up to 

'°^^'^:rreS:iZ^^^^^^^^ 

fs an ethanediyi repeat unit different from M^. selected from ""'^^^''^s 
pendent hySJocarbyl group selected from linear and branched alkyl groups having 1 to 3 carbon atoms. 

' 3. -me composition of Claim 2 wherein said aK)lefin polymer has the general formula: 



wherein: 



X and V are numbers designated relative molar amounts of monomer units compnsing the 
baclne (/th^pol^Zlch mat the -olefin polymer, have a 

1OT?00 to 5,000000, X being 80 to 99 mole percent of the sum (x+y) and y being 1 to 20 mole 
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percent of the sum (x+y). 

S. ™e'«">P<»Sono,ctei«»,to4fMl»rc<,mpflsl„9,tt*f,i^^, 

<*'^«t«n.maMammlpm>s,^air^' ' «»K»=r., MMM 

7. '>»«™P»»»n«a«in»1Bewhe«i„8a/dc<»,,posl«onhasl«„^irt«^ 

C2-C5 a-defin monomers: and ^ or more C-C, 0 oKJlefin monomers and one or more 
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